Information technology is defined as the use of technology to create, store, exchange, and use information in a variety of forms. 1 Technology-enhanced learning can be defined as the use of various information technology forms in the teaching-learning process. Technology use in the education process has, in many ways, kept pace with the exponential growth in its use across all facets of life in the United States, indeed, in much of the world. 2 Learning technologies used in the education of nurses and other healthcare providers range from simple information technologies, including word processing, spreadsheet and database operations by individual faculty and students, and purely instructional technologies designed to deliver information to the learner, to more complex technology use including computer-assisted instructional packages, multimedia, and interactive video to deliver fully online academic courses and programs. All these modalities are used to some extent to enhance the teaching-learning process. Together they constitute technology-enhanced learning.
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Course-based use of information technology identified in a 1999 survey of colleges and universities includes e-mail (54.0%, an increase from 20.1% in 1995), Internet resources as part of the syllabus (38.9%, an increase from 10.9% in 1995), and World Wide Web pages for class materials and resources (28.1%, an increase from 9.2% in 1996). 3 The percentage of faculty using technology-enhanced learning for creation of presentation handouts (36.1%) and the use of multimedia (18.2%), computer simulations/exercises (15.1%), and CD-ROM-based materials (15.0%) all have increased. 4, 5 Increases in both demand for and use of information technology and technology-enhanced learning create challenges for faculty. The top two information technology challenges are assisting faculty in the integration of technology into instruction and providing adequate user support. 3 Students also need to be prepared for the use of information technology in both the education enterprise and the workplace. To this end, a substantial number of colleges and universities have a basic computer competency requirement for all undergraduate students. 3 Such requirements are highest among 4-year public colleges (46.4%), followed by 4-year private colleges (41.6%), community colleges (39.2%), public universities (33.3%), and private universities (20.0%).
Adult learning principles also are helping to shape education strategies in higher education. As adult learners, students in nursing and other health-related fields bring to the teaching-learning venture various levels of experience and skill with technology-enhanced learning. Their
F E A T U R E A R T I C L E
The purpose of this descriptive study was to determine student satisfaction with technology-enhanced learning through a survey of nursing and health science students. Satisfaction generally was high, and there were few differences between nursing and health science students, or between undergraduate and graduate students. Faculty expertise in the creation, selection, and use of the technology is a major factor influencing student satisfaction.
readiness to learn is framed both by their past experience with computers and by their awareness of the need for the skills necessary to survive in the academic world and in the workforce. 6 The principal tenet of adult education is that the learner is a capable decision-maker and an active participant in learning rather than a passive recipient. 6 Technology-based teaching-learning strategies include the careful design, selection, and use of interactive technologies to engage the learner actively in the learning process.
In education program assessment, it is important to evaluate the effectiveness of technology-enhanced learning. An early meta-analysis evaluating the effectiveness of computer-based education across elementary, secondary, higher, and adult education programs showed an increase in scores of 10 to 20 percentile points with a concomitant one-third reduction in the time necessary to achieve goals. 7 In nursing, most comparisons have showed no significant differences in grades for those using computer-or Internet-based assignments, as compared with those using more traditional assignments. [8] [9] [10] Jeffries, 11 interestingly, found a significantly higher knowledge level with regard to medication administration among students using an interactive multimedia CD-ROM than among those learning through a lecture format, but no difference in medication administration competency in the skills laboratory. Ravert's 12 integrative review found that, in general, computer-based simulations positively affect skill and knowledge acquisition in healthcare education.
Students' perceptions of technology-enhanced learning integrated into the teaching-learning transaction generally are favorable. Students believe that learning is positively affected by the use of technology-enhanced learning in the classroom, but that its use cannot substitute for a good teacher. 13 The use of technology-enhanced learning may help to foster student empowerment 14 and collaborative learning. 15, 16 Conversely, students worry about issues such as communication, computer involvement, and computer and Internet access. 13, 14 Overall satisfaction with the use of technology-enhanced learning is mixed. [8] [9] [10] [11] 17, 18 The primary factors associated with higher satisfaction are faculty knowledge about the technology, their comfort in using it, 17 and the amount of communication and interaction with faculty. 18 However, little research exists about how students perceive these various technology formats. The purpose of this study then was to determine student participation in technology-enhanced learning and their satisfaction with this education method. The investigators were specifically interested in students' perceptions of various technology forms used in nursing and health science instruction.
METHODS AND PROCEDURES
This exploratory descriptive study was undertaken to describe the use of technology-enhanced learning in nursing and health science and satisfaction with its use.
Setting and Subjects
The University of North Florida is a state-supported school in the US Southeast. At the time of the study, the University had a total enrollment of 9123 undergraduate and 1431 graduate students in five colleges, including The total enrollment in the COH at the time of the study included 475 undergraduate and 190 graduate students in the DHS and 189 undergraduate and 45 graduate students in the DON. Students at the University have free e-mail and Internet access as well as broad access to computers including two dedicated computer labs in the COH and access through the library, the campus computer laboratory, and the residence halls.
At the time of the survey, the technology-enhanced methods used for instruction in the COH included faculty and student use of presentation packages such as PowerPoint, basic computer-assisted instruction (CAI) and interactive video packages specific to each discipline, Internet and E-mail connectivity, and WebCT and Blackboard courseware, which included both synchronous and asynchronous communication between faculty and students in the form of chat rooms and discussion boards. There were no fully online courses.
Instrument
Data were collected using a questionnaire developed by the researchers on the basis of the commonly used teaching-learning methods in the COH. The pilot questionnaire was reviewed initially by two faculty members in each department in the COH for content validity.
The questionnaire then was pilot tested on a group of 36 prelicensure nursing students enrolled in a beginning research course. These students were asked both to complete the questionnaire and to write in comments about the clarity of the questions.
These processes resulted in the final 36-item questionnaire with 33 structured questions and 3 openended questions. The structured portion of the questionnaire was designed in two parts. Part 1 consisted of four questions designed to elicit specific demographic characteristics including age, gender, program of study, and progression in the program. Part 2 included questions eliciting information regarding experience and comfort with technology-enhanced learning before and after enrollment in courses in the COH, and regarding exposure to and satisfaction with technology-enhanced course activities. These questions used a "yes-no" or a 5-point Likert scale as response choices. Cronbach's alpha on this portion of the scale was .8461. The final question in Part 2 asked the students to choose from a list of technology-enhanced learning tools they found most beneficial to their learning. The list included presentation packages such as PowerPoint, PC-based CAI and interactive video packages, WebCT and Blackboard course sites, bulletin boards, chat rooms, the Internet, and "other." The open-ended questions queried the students on the forms of technology they perceived to be the most beneficial and the least beneficial. The students also were given the opportunity to make additional comments.
Data Collection
Data were collected over a 2-month period from students in the College of Health at the University of North Florida, a state university in Jacksonville, Florida, with a student body of approximately 13,000.
Five third-semester prelicensure nursing students enrolled in the undergraduate nursing research course served as data collectors for this study. The collectors contacted all faculty teaching in the COH by e-mail to give them information on the study and to request their assistance in allowing the data collectors access to students during class time. The data collectors followed this notice by telephone contact to set up a convenient time.
Questionnaires were administered and collected during class time. Because all classes were surveyed, it was likely that overlap of students from classroom to classroom would occur. Students were asked to complete only one questionnaire.
RESULTS
Altogether, 375 questionnaires were returned: 206 from the DHS, 165 from the DON, 2 from biology majors, and 2 from students who did not specify the program. Only the 371 questionnaires from the COH were used in the analysis, which represented a 41.27% response rate, 30.98% for the DHS and 70.51% for the DON. Table 1 presents a breakdown of respondents by program. The average age for the sample as a whole was 26.96 years (range, 20-59 years). In the DHS, the average age was 26.24 years (range, 18-59 years), whereas in the DON, the average was 28.14 years (range, 19-56 years). Most of the students were women (n ϭ 292, 78.71%). The percentage of men in the DHS (n ϭ 60, 29.1%) was higher than in the DON (n ϭ 22, 13.30%). There were 271 (73.1%) undergraduate and 100 (26.9%) graduate students. Most (n ϭ 338, 81.1%) had their own personal computer at home and Internet access from home (n ϭ 325, 88.7%).
Individual uses of technology-enhanced learning increased from an average of 3.75 (range, 0-5) types of use to an average of 4 (range, 3-7) types of use. There was a high level of experience with technology-enhanced learning before entrance to a program in the COH. The most frequently used technologies were word processing (92.2%), Internet (89.8%), and e-mail (78.9%). Experience with technology-enhanced learning after entry into a COH program of study showed an overall increase in the use of CAI.
The level of perceived comfort with the use of technology-enhanced learning before entry into a program in the COH was moderate (2.31 Ϯ 1.10 on a 5-point scale). A significant increase in the level of comfort occurred after entry into a COH program of study (1.90 Ϯ 0.77; t Ϯ 9.217; p ϭ 0.00).
There was widespread use of technology-enhanced learning in the teaching-learning process. As reported by 326 students (87.9%), faculty used presentation programs such as PowerPoint for classroom instruction either frequently (n ϭ 219) or occasionally (n ϭ 107). The use of CAI was reported by 290 students (78.17%). Web-based courseware such as WebCT or Blackboard for posting notes, communications, Web links, bulletin board discussions, and testing was reported by 116 students (31.27%). Communication with faculty using e-mail was reported less frequently, with 69 students (18.60%) using this form of communication frequently, and 140 (37.74) using it occasionally. E-mail with classmates was reported as a frequent occurrence by 94 students (25.07%) and as an occasional occurrence by 140 students (37.74%).
When students were asked to select from the list of technology-enhanced learning methods most beneficial to their learning, 308 (84.38%) of 365 responding to the question identified the use of PowerPoint class presentations, followed by WebCT/Blackboard courseware (n ϭ 156, 42.74%) and CAI (n ϭ 151, 41.27%). Use of electronic bulletin boards and chat rooms within WebCT and Blackboard were identified as beneficial by 124 (33.97%) and 55 (15.07%) students, respectively. This hierarchy was validated by the students' ratings of technology use. The use of PowerPoint presentations in the classroom got the most positive response, followed by posting of notes on the Web and e-mail connectivity to faculty. Satisfaction scores were more moderate ( Table 2) .
Further validation of the hierarchy for satisfaction and evaluation was found in the responses to the openended questions regarding the form of technology students found to be the most and least beneficial to learning. Virtually all the comments related to the use of presentation software and posting of notes. One student wrote, "PowerPoint is easy to use, allows presentations to be more interesting." Another student said, "PowerPoint! Teachers should be encouraged to use PowerPoint!" Not all the students, however, found this to be the case. Whereas 117 respondents listed PowerPoint as the most beneficial form of technology, others listed it as least beneficial, as illustrated by this rather telling statement:
The use of PowerPoint lectures seems to initiate disinterest and boredom in students during the lecture and laziness in both students and professors. The traditional lecture offers more to students than just following along with PowerPoint overheads and notes and nodding one's head.
Another respondent addressed problems with professors using presentation programs when they are not adequately versed with the technology, indicating that technology is least beneficial "when teachers don't know how to use it well, especially when the color schemes they choose give me a headache for hours."
Analysis of nursing and health science students' responses separately showed few differences. Nursing students tended to be older (t ϭ 2.04, P ϭ .04) and were more likely to have a personal computer at home (t ϭ 3.25, P ϭ .001). Health science students were more positive about the use of presentation programs for classroom instruction (t ϭ 2.44, P ϭ .00), whereas nursing students were more positive about the benefit of instructors posting class notes (t ϭ 16.6, P ϭ .00).
Nursing students expressed more satisfaction with the use of CAI (t ϭ 2.07, P ϭ .04). There were no differences in overall satisfaction with the use of technologyenhanced learning for instruction (t ϭ 1.36, P ϭ .17) or with the availability of computer technology in the COH (t ϭ 0.37, P ϭ .71). The analysis of differences between undergraduate and graduate students showed that, not surprisingly, graduate students tended to be older (t ϭ 9.57, P ϭ .00) and reported more experience with computers (t ϭ 2.56, P ϭ .01), and therefore more comfort with them (t ϭ 2.34, P ϭ .02), before entering the program. Again, the only difference found in overall satisfaction was that undergraduate students were more positive about the use of CAI than graduate students (t ϭ 3.34, P ϭ .001).
DISCUSSION
Overall satisfaction with the use of technology-enhanced learning was relatively high in this sample. The findings described in this report must be interpreted in light of the study's limitations. This survey addressed only the use the various technologies commonly used in the COH and the students' satisfaction with these technologies. It did not evaluate the effective integration of these technologies. Although the findings are generally consistent with those reported in previous studies, [8] [9] [10] [11] 17, 18 the sample was limited to students enrolled in nursing and health science classes at one institution. Additional research should address evaluation of both integration and satisfaction across institutions and programs.
The major difference between nursing and health science students, and between undergraduate and graduate students in this study was in their satisfaction with the use of CAI. This finding is in contrast to previous research that demonstrated no difference in attitudes toward CAI between undergraduate nursing students and students with undeclared majors. 19, 20 This difference may be related to the availability of CAI in the various graduate and undergraduate programs. It also may be related to differences in the quality of the available CAI programs. The CAI available in the COH ranges from older software that represents little more than the old "drill and practice" type to sophisticated interactive videos and virtual software programs. The moderate satisfaction scores are in contrast to the negative student attitudes among nursing students reported in earlier studies of CAI use. 16, 20 This difference may be related directly to improvement in the quality of CAIs and the more widespread use of interactive video over the past decade. It also may be related to decisions that faculty make about the use of CAI in their courses.
The role of faculty in student satisfaction cannot be overlooked. One area of concern is the effective use of the technology. The negative comments in this study were related directly to the use of the technology by faculty who were either not well-versed in the use of the technology or not using it appropriately. This is similar to the findings of Draude and Brace, 13 who noted that the effectiveness of technology-enhanced learning is related directly to the teacher's ability to use it.
Effective use of these strategies is not enough, however. Educators must be about the business of designing learning environments that capitalize on effective technologies to enhance learning outcomes for their students. The question must be asked, "If we have the technology, must we use it?" The answer should come from an analysis of the self, the subject, and the learners. In assessing the self, educators must consider personal factors related to teaching, including an assessment of their comfort level with the technology, recognizing whether this technology fits their personal teaching style and identifying their expectations of what the technology will accomplish. The subject to be taught needs to be carefully considered as well. Not all subjects lend themselves well to the use of technology. Finally, it is important to consider the characteristics of the students, which will include recognizing their learning styles, identifying their experience and comfort level with technology, and ensuring their access to the required technology. Faculty development programs that directly address these issues would be beneficial.
Many educators have climbed on the bandwagon and are using technology-enhanced teaching-learning strategies. The data from this study clearly show that, as with any teaching-learning strategy, some common sense must prevail. In choosing to incorporate any technology, it is imperative that educators take into account basic rules for good teaching practice as well as the interface between the person and the machine.
